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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ferromagnetic non- 
volatile storage element in which cell area can be reduced, storage 
information can be detected at high speed and accurately even if a 
magnetic resistance variation rate is small, and can be integrated in 
high density. 

SOLUTION: A unit cell constituting a memory of one bit is 
constituted of two magnetic resistance elements R22a, R22b 
magnetized so that respective direction of magnetization is reverse 
direction, and one semiconductor switch element T22 for selecting 
these magnetic resistance elements. In the semiconductor switch 
element, a drain terminal is connected commonly to one side of 
terminals of the magnetic resistance elements R22a, R22b, a source 
terminal is connected to ground, and a gate terminal is connected 
a word line WL2. Other terminals of the magnetic resistance 
elements R22a, R22b are connected to bit lines BL1a, BL1b 
respectively. 



BLlb\i X 

BL2a > 
BL2b ± 



BL5a 




T21 



to BL3b X ... ,i ~T 



i<\J 



TO. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA9yaq6KDA41 41 70374... 2005/05/06 



ls p age Blank (uspto) 



09) B*s*m;f (jp) 02) & q*f §^ & ^ (a) (ii)#smgt&w#^ 

#^2002-170374 
(P2002-170374A) 
(43)&HB ¥/£l4*p 6 ft 14 B (2002. 6. 14) 



(51) IntCL 7 
G11C 11/15 
11/14 

H01L 27/105 
43/08 



F I 

G 1 1 C 11/15 
11/14 
HO 1L 43/08 



5F0 8 3 



A 
A 
Z 



27/10 4 4 7 

mmtm *St* Bf5R3t<D«cl5 OL 0£14K) 



(21)tfiR#^ 


#K2000-361 157( P2000 -361 157) 


(71) a® A 


000001007 










(22)ffiKB 


¥J&12fpll£28B (2000. 11. 28) 




A^^HKTAf 3 T B30# 2 ^ 






(72)$g9J# 


BSE 








^S35AeaKm^3TB3os2^- ^ 














(72)§fi9*& 


B*f mm 








JlOiCf!#:BBKT*L^3TB30#2# 














(74)ftSA 


100088328 








#S± «2. (*2«) 






F^-A(##) 5F083 F210 GA09 JA39 LA12 LA16 








MA06 MA16 MA19 KA08 



BL1b Jh 



(54) imwo&m i*^fwfw«s**^^ zf&xxm 

(57) [mm 

■ ©l*IS»*lFR2 2a, R22bt 

■Y ^«-T-3ft4«ftS*t*-T-R 2 2a, R 2 2 b O — 

2 2 a, R 2 2 b fl)tt*0«^litilf illTy hiB L 
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1 

m uw, 1 & j: t/m 2 o try h^tc^cs, ttitsmi^J: 

[ W** 4 ] fflESS 1,12 o««att»^tt*Jve 

ttRSMB*., MERl*>* , s> h«o-«wnERl<DR 
«ttf*ROittJbteffi«U MI3l2(^)t^ 
mlfsm 2 <&3t«tt:{*R<Ditt±fcte« LTfc "9 > 

mum i&xv<m2 <nfem&wm<o\&T*m 

*lR»{c«ft*nS4:i:t>«c, iffEJfl 2 co fc* s> hi»:Jsj:tf 

I«*JB5 ] Hutsm 1 ^t^m 2 io*««tt:*^-3&5 h 

^E«(DSftatt#5F»*ttE«*^. 
* r £ &Jf#fift £ -T 511 5 KER^SSRtttt^FSHgtt 

EH**. 

ZZt <^ -T 5 ^E*o3t«tt#^F»»tt 
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[IS^Jis ] ME»i:te,fctm2 0*ft»tt*^tt % 
PS uriEg * Hr ^ 5 c t t -t 5 m*« 1 ice 
*<^5iflM4»^F»*ttE«*^ 0 

[1M9] WE*»#^>fyf*W, SiGeSr 

^r^^:^: £ "T S!S#*I 1 tcERoiMBttfl:* 

WBttEi**-?-. 

0] ffiE**»^-r s/f*WM^5 
ifi^SO 1 ISt-^Sr £*:4*«£i-S»*»ifc:E 
10 RttRtttttt^FlfXttEltR-T-. 

[»*Jgl 1] f^^tffW^^iX^f 1, I2(D 

»|p)#i:ft<5J:5 8caft*ix6J|Si, I2«MI 
^ixbmi^J:U ! m2 0^^$ ! L^^^31^-r5 
1 ^CD^Ufc*^ y^m^tfrh 1 tf s> hcoy =z 

V fc«rt^6l|iffi*^^«**ixS5t«tt«c^li*ttE 

jWrE*a»#^-r y^mttlr^W&t LTffjESSiifcJ: 

i;i2«^if^L, tt»KLfc*i*>«js 
^ »tt*^<o*ft«tt«^«cr*i:sjwrEJlSiot'y h 
i^f l^tEt^ i^aiiRbfcm2o^sst^^o 

fl£^SS:ffi{-JESCr*C5ffiE»2(7)bfs/ h»tf>»2 0 

f l^)lEt>S 2 (DmjEffi 
m 1 o^iEffl< ft 2 (^)tEI 

[if mm 1 2 ] ts^ii lfrbio <DwrtiMzum<D 
30 »«ttff^*«ttE«*^^**»s«±«c^sn^ 

1 3 ] mEtt«ttf*^li*ttE«*^«ci3tf 

5 w « co s * & & j: o< m ^ m l <d m m & n 5 « © s§ 

ii«tt#5FiW8ttE1t*-T- J: »9 *S^n ^ A«M> 

mEaft*«*^ufc«*<oasfs*r*»-rs^i 

[0 0 0 1 ] 

i!l«tt{*:*r«i>^IW6ttE«**JcBa-rs. £ 

5^ c5R«fii»Rtt9R*^n-r«. 
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[0 0 0 2 ] 

tt^or^S. :©J:5 4JIHt#f4, «A:<d#IpK 

to. *#ft«*««:»*«r»o*f»i: 
ITIj:, E^^^fitt (GMR ; Giant Magneto-Res istanc 
e) fct£h ^g^r^^S^L (CMR ; Colossal Magneto-Res 
istance) ?K ^-f*VfcA*, 

»*^b*5o I o J: 5 4IftSatt»(Dlft* mo 
*ftO*r«6Jcj:S«*««:ffl[08C{k«r*J«-r5r. 

^ ^ y (MRAM ; Magnetic Random Access Memory) ~C&> 

So 

[0 0 0 3 ] Sifilf ^l^bnT^5MRAM(7)^< 

^o!i«ttf4c*/p<o*a^>igifc*ife{cov^ri4, r.e.sc 

heuerlein (1998 Proc. of Int Nonvolatile Memory Co 
nf. P47) CctoT^^ilT^^ Lfc^iA^ • R 

[0 0 0 4 ] «Wff6-84347^«{ClE*£jh,T 

m&m 1 5 fc^-To 

[0 0 0 5 ] 015 Sr#flR-*-S <b > £ <30^149PJR^ ^ y 

i o 3w*Sf«»icRij fenfc, y i 

0 1 £FETt£X<DX'f y^^^m^-l 0 2**bftSp« 
2tt, V-^ Kl^>0 ^f-^il0 3i« 

^-h^y^tio4^se^n, Ku-^fy 

«tt*nTi^s 0 ^ y 3?^i o i officii® 

*^nri/^ 0 t*— 03i;ii «£ti o 6^g^ij 

[0006] iwittga^^yttt, rij coie^^ 
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ff54S-^i*, £-T, r-^SU 0 3(C+ 3V^E^ 
lUo ty^»io4l: + 4V ©ttff jrd»(j 5 

y S-^l 0 1 teXTfy*— 0 5 ICtfc«W**ft«» 

^^y^i o i a>«ttJB«>*ft<z>rR]*3&«Bf*«>*'iPi 

7(7 [0 0 0 7 ]-^, roj oia»*:fT 5 t^— ^ 
il0 3lc-3V(OlE?:^(t, ty^i^l 04C-4 

2»>*n, K»^^y^ioi^j:t;f-^ 
810 5tctk«w^:#ft«aE (±IE ri j ofs^oii^ 

y^-yifi o i 05«ttJB^iaftofRi#3&s, ±15 ri j 

[0 0 0 8 ] &±<DJ:5ft r U . roj oBS-ft*t«*: 
30 ^ijfflir, ^^y— o r i j , roj <DWaia»^frh> 

[ 0 0 0 9 ] ±|B©««K»tf WE , W£»JSM * y 3?^- 

[ooio] , iii^Lfc «t 5 M^^^y sb^ 

[0011] 

^/U^^S^t^^- (Tunnel Magneto-Resistance ; TMR) 
(Dm^X'h, 0. 3 VSS(Olff PPjJD^il 2 0-3 0% 

fta^««ffitt:X»*l4/h*<**. -Sr, 

5<7 yr-«ii«, i — 5 v«£s>«ffi*auiuu o. i~ 



5 

AM*rff»-rs^i:«:#3b«>THJi-C*>5. 

[0 0 12] C©»fi*Mt5fcoi:LT, l-tr/u* 
2{St£>m##J^:M h 7 t 2ffico h 

Sl^^- (TMR) SrjB*-&*5*fe«rit (2T2R) O t> 
(D***** (2000 Proc. of Int Solid-State 

Circuits Conf. P128) 0 ^ O 2 T 2 RM©^ ^ Jj t 
/^Hl 6 tc^-f 0 

[0013] H 1 6 (C^^T, ^ ^ y 2 0 011 lg 
tt^HSWICRSSilS 2(BOTMR*fR 1 a , Rl 
2i^tffMI^7^^TRl a, TR1 
b tfrbteZ* h 7 ^^TR 1 a , T 

R l boy— hl4K*liiLlRL l icmmztixis *) % 

lalCtoTTMRSfRla^M^^ 
h 7^^^TR 1 b (C^otTMRSfR 1 b^SR 
$ix5J:9iC^or^5o TMR^RlaO-Pt 
^iSLlaCgt^tl, TMRSfRlb^)-g^ 
ir i/^ms L l b {c^^^ttr*5 K) , ^ty^lSLi 

a, s l i brfl^m^^rtfc^-r^r ^(a t?is««a^ 

R^fcti£it5o TMR^Rla^^SS^f^^ 

m<£) 14, «ii*HWL 1 i t ^iS L 1 a l:« 
i^tr £lc£ DfTfci-u TMR^Rl b-^oifS 

L l bl:««t^^icj: Qftt>ixZ> 0 
[0014] JbfSO 2 T 2 R*tit<7)^ yt;U^tt5 
2g©TMROfia^ffi*ttlcRS 

tsrczz t \cx > 

So l otf>-1r/H£ 2{@<7}^;##j:^;M h 7 

V^^*Mi:t5fci!), 1 T 1 R^ia^t)^ ( 1 ir 
/i-£r 1 fgOH;##jJ^M h7V^^i liOTMR^rM 
£fcfc»LT, lr^ffiS#|&2«;*:#< 

[0015] <#H5P6-84347*4&*BfcE**> 1T1RI 

[0 o l 6] KJboj; 5fc3S*W»k, BAfftttKmi 
[0017] H-»ft«*5t««r»Sfc»lcl4-t/uaBa«r 
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So 

[0 0 18] 2 hlz., tfcttt«SS:HWniU/t:BSloaft«a 

[0 0 19] ±15coj: 5fcH«j&*fe, t**<03fiB£ttf*iB 
t&^^T'n DRAM (Dynainic Randuro Access Meroor 
y) ^^iC^StT-^S^^r^Si-Sr tte-ttz&tzim 
L^o/u *£T-i*, ^tettEttSi^SrSSWS! 

y<9 ^^htv^i\ JtlBOi 5 ftHJB*»b, DRAM 
[0 0 2 0 ] ^SOSftli, ±!5^£(Di£jg£jg&: 

itf [0021] *8Swi<^lfili, -^coj: 5 ^jfttttt^ 

[0 0 2 2 ] 

m# ^ftS J: pic^ft^ixsmi ^ctt^M2 

SS^, ^ixbf l :Jsj;tf»2<Dra&ffia*^*3R-r 

[ 0 0 2 3 ] iE©*^, ME*»*^-< 

v»-M«JWEJI5 l *5J:t/JR2 0W«»tt:*-T-«>^ 

tub 

«fc 5£*J*£ixT:*5 0 , BtrE*i, » 2 o«55««;5R^ 

ot*o«f i^^iif i , f 2^t>h 
mumi£>£v<m2<DK?y hic4i:5, hue* 

[ 0 0 2 4 ] SfFESSl, |2«tfi|iF^- 

[ 0 0 2 5 ] flijEfEl, *2 0BS*SSt* J 5Ftt 

50 -«^ME*2o»att»«oa:±«c(fi[«Lr*5 0, ffir 



7 

W{cf D v oT^f^(D^fS]{c^b^n6<i: £ t>lc, HUBS 2 

[ 0 0 2 6 ] *»WoflMBW**fert:, Bffi^«ffi^« 

St^«ft«>lRl#3^K*Hp|* £ft£ cfc 5t^te£*t5Sr 
l, * 2 fc* z.tit>fSi&£XfifS2<Dm 

l if hco^^e y /u&M&Zti 

^cdB l <^M<^ RlRLfc»2 0ljEifta3|Jf(D 
««C««:fltic:jESi:r&lSSW!HB*2 tntr? YWk<o%2.<n 

9 i <Dm,frm>m 2 comffM 

* 1 <Z>ttjEffi< » 2 O^ffl 

[oo27] &&m<o**r!) ±&<o\i^-rti** 

• [ 0 0 2 8 ] **KOSg#a«a*Q.3ffiK««. ±a*<oi^ 

[0 0 2 9] ±E<Dfc:fc9 0#»B{c±jh,«, 

-f s^fcj; *<o-fe^uffiaW:, 2T2 

RWafio tcoj: t?/h£ < ft£ 0 

[0 0 3 0 ] *«W«cJ:Jxtf, &T<D£ 5ftfJM8 

[ 0 0 3 1 ] I*iR*fttlft©|«!liJ:oTtOt*i 

ratr t ft*> i 5 fc«fb$n«js i *s xum 2 <Dm^mu 
Eit^fTbna. i-ftt>fe, *i *5j:t^*2(o«ftaa 

^ii6o JBi^J:VJB2«>«*tttt*^o»tt: 
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jri oa«««t*^<*2^««««:* J f : 
<om&%: roj , 

<Dm&& r u ^ urfli«^ffi«$ixSo 

[0 0 3 2 ] ilBcoj: 9^mi^J:U { m2cD^^1g:$t^ 

y<? «i©wft«tt*^o«affltjB2<Diitft«tt**<o« 

^ [ 0 0 3 3 ] £bfc, ^^yt/KOS 

2 t 2 R^t^taotoi: tk^fcs^, ma 

^ * co II o £ Sr tf iMf # ft i^fc , 35 Ic/h * ft fig 
[0 0 3 4 ] £ <blc, *&m<n?-h, fSl. f2« 

[0 0 3 5 ] 

[0 0 3 6 ] (^^EJf^^l) 0112, WlOf 1^ 
^ey ir/uco^^^rffiU, 1311 ilC/TtMttW 

[ 0 0 3 7 ] Hi *r#BB-TS ^ , *^«6o5fiiKi4#^» 

L 1 a^Octt^BL 1 bj , TB L 2 a ^Octt^B L 2 

bj , rBL3ai5j:(;BL3bJ ) &Um$tl, ^tl 

b t*s> hS<b^t6J: 5^?U*"rp]^a«:0!7- Kit 

(WLl, WL2, WL3) SSj:V**0**ii*J* 
(LI, L2, L3) j&HK?«£JxT^So t^hi^ 

titatttff o*ft*|Sj*raR-f S r. <Jr (c: J: I? m^SSiffi 

5^? »<o-5r8e«tt*t*»feft«. 
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5 (^hy^^E» o a i {c^ufcWTii, ^hy^ 

Ih7 ^ (CIS mi, T12, T13, T 2 

1, T 2 2 , T23, T31, T32, T33j 

11a, R 1 2 a , R 1 3 a , R 2 1 a , R 2 2 a , R 
23a, R3la, R32a, R33aj , Trii 
b , R12b, Rl3b, R21b, R 2 2 b , R23 
b, R31b, R3 2b, R33bj <Dft-fjr&tf£tlX 
l^S e 

[0 0 3 8 ] tt<D hi ( fBLl a^oiU^BL 
lbj , TBL2aioJ:U ; BL2bJ. ^BL3ai3j; 
t/BL3bj ) \**:tl?tl. Mtt£Zm<0*tl?tUD— 

2, L3ti -t*t«x water h *i^^ai«*5 £u*ms£© 
[ 0 0 3 9 ] i?>;*T v^te, ^y/n — ^ (tfcifcg) 

oi:#(c/N^ai^ Vdd) , 

^^CdJ^ 0V) i:45o 

[0040] #>*yw«fi«:Hi:T-fc5. ::t- 
©«##i*a! h^Vv^^T 2 2 i:— »w»tk««:*r 

2 2a, R 2 2 b ££>ibftSo m#$lJi:M h v^is** 
T2 2I1 y-h^7-KlWL2^88^, V— * 
3ft4*«*n, F>^>W«KR2 2a, R2 2 
b <D— «j»C*5iJC*|»*nTlr^S. "^J^S^LfiR 2 2 a 
0«m>hiBL2a^I$h, FT««tt«R2 
2 b OMli hiB L 2 b ^gi^ilTl^o 

[0 0 4 1 ] ^iSf^g^ l m&niKMfti*' V = > 

a»4±ic*«#a>fcft*y-- h^s^M^nr^ 

2 2{Cf@^-tS 0 :Ot#MIh7>^^T*il y 

(y— ;* 2 t <o*^ y r&g£ 
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[0 0 4 2 ] gM8il:il l£«j&tfil8 ICfn v 5 «t 5fc 
S#i**E*Sl9 (01 Wf#^SL 2(Ct@^-T5) # 

#lC*5^T, n-^/UKSl 0^S#^^IE*|9±lCffi 
flTi5^ C(7Do-^yuiail OiC^WiJfgR 
* W^att*-?-) 13, 14 (Hi©-5TSStt*R2 
2a, R2 2b{^Wllt5o ) ^M^nt^ 

So ^Jis*ai3i4, _tas^ tr^ mn 5 not' 

~#/na*s 1 o 1 ^atr 

^So w»*t*i4i4, iwt^hiie 

(il0t^hiBL2bWlltSo ) Cilt^ 

i2iiirt^ 0 ::r% ^Jfta«i3, nil 
ji«tt*w«fls*rti*:»R'r s n £ 1- ct f? m^s^cfii^ 

So 

[0 0 4 3] mT-, TMR^-?-(CO^rfW^iClP^t 
So TMRtt, hy^/*i^V7hf (««*3&4/h 

y£nm-rs e tmr^i^si^, Etttufc** 

y^ hS£^- KJi<DWJia)«ft*|p)*r***A 

. ^r-#So 

[0 0 4 4 ] #ctc, B 1 (c^ LfcSaattfMFJWSteEtt 

fif^cr-fcsyh^, eAToSL^r-^, **^5o^^y-t 
1 (D t^oSitimfc^ ^ y t/M t^jsij-s 

5(7 [0 0 4 5 ] (1) ^ffltSl^:r^T-|i, 
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[0046] £T, ^t^h8BL2a 4 B L 2 b cDfe 
«lc*n*"jh,«8MEVd d^DL, I7-KIWL2 

t5o h 5 T 2 2 iitvftttlcftS i , *»TSE 

}S£tffR2 2a, R2 2bC^ti^»6 6 d 0> £ 
#"5T^Jg£l£§R 2 2a, R 2 2 btt, ±.m<Dt&K> 

;*:/hBB«a s ffiKTS J: 5^E«SixTt^(7)T-, *fy 
hSBL2a, BL2 b^ii^ixrt^ty^ryy 

"9 , «rse»w:SR 22a, r 2 2 b(7)^^>b^S5®*t*^ 
(Uot, -tr v^r v^otb^j^ rvddj ro 
vj (7)^bWIR^ix5:^c/^o 
[0047] a*, iry^ryyti, t+mvoiE^ 

5>Sr±la]6«ffii6 4:38* *-er5i&»3ft« 

[0 0 4 8 ] ifc, **«»«<75»attflc^*?gtt|B« 
*^-tc*5^Ttt, *^yir/u**j#T5— #^£J&*l 
*teffi*tWfc»flsU 1 scot's; h*0#««c»*-rs 

[0 0 4 9 ] £<bic, *|gft^1»(05fiB£ttfr^»m±ia 

[ 0 0 5 0 ] (2) *£j&^»fE : * *r V -fc 

/UrtjStS 2 0(?)«ISS$i^R 2 2a, R22b (0 
3 <Z>«TXfi*L*Sl 3, 14) 60y 7 hS(C(7)^lfiIOfl£ 

fc£S#&tpfttfMco^TRKT5 a cc-Cfc, »TK« 

K^R2 2a, R 2 2 btt#JCS*Hfij#JC*-fb*n, * 

[ 0 0 5 1 ] ST, «T3Mft*t*R 22a Jca<ffc5:S£& 
tffc&K:, tVh|BL2a (H 3 (7> f 5/ h <R 1 5 ) £ 
<0 3<O«#&^E*9) (CBf^^f^]^ 

#£^Tm:£0T-&5 o H5ttH4l:*ti#a*»o 
*^y-t/u<7>«{i:s«o«^£^T0-c. (a) 
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^T«*H, (b) ttlfy <D|6]*fcijft 
LfcWo«fk<ott***T**H, (c) 13 (b) <7>#: 

5lc^Ti?/M£i£l3:, H 3 {c^ Lfcfc (7) £ C <£>T-&> 

T6 0 

[0052] »#&*Ei»9ic*#&*ttflE i 2^sen 

/0 5^f^ii^liH2^it6^, 0 5 (a) (C^T 

ctptc, r<D»#a*.«»H2«tf-cw:»r3E««:« (* 

1 3o«{t;*[piijgeu4^« ::t-ii 
■rasaa* 1 3 <D«Mk*-ifiitt^a{)»#a^aiiH 2 

«rae»«:*R 2 2 att, «fk*n^T^<* was 

^f^«iH2wllM^^{:^ - 

[ 0 0 5 3 ] ±es^»#ji^^K»H 2 3^Hl^P$ttTl^5 

wz&^mmH 2 (DM*»3&s"5r««:a# 1 3 fcswrasn 

f^lc^^T^o ^oj: 5ttrf#a*i»Hi. H2 
s«i3W^get5 (05 (b) *5j;r^0 5 

(c) #HS) e 

[ 0 0 5 4 ] _LI50 J: 5 Ic, »#&^E» 
9 £ t V hil 5 0t^Tti^>— *fc«»«r«ET*rtfr 

^IpJ^SIsTSo Ctilcj; Q , ^ h y ^W-ES?' 

[ 0 0 5 5 ] ±I(7)J; 5 Lt^lftttSR 22a^)I 
b<Dmi£<DW*Tkfr&tTt>tlZ>o ^fiR»R2 2bC 

hil6) i:f^»iL2 (0 3 0>*£&^E*|9) 
40 JC, _blE»T8E««:«R 2 2 a 

Ito r.0^^t>, _hia^®a^R2 2a(D^^^ 
h«l 6 i:»#5&*EI*9«>RlftJcmaE«r»T 

[ 0 0 5 6 ] Wili, ^T«lSa*R 22a 

£0 5 (a) f^Lf^ftlCWb U TOftKtl!R2 2 
b*r*<Oia^*|pHc«{kLfctttt«r Toj b-ftilZ. & 
"SI^S*t^lR 2 2a, R 2 2 b O^b^JiMcO^^ 

5^7 [0 0 5 7 ] £JL±RWL7t»#3i^, ^^ffi L,Mmz X 
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M R AM ct K> h'h£teh<Ot-fZ> Z-t&T-^ Z>o 
[0 0 5 8] *Hia»1Bco5SIKi4(^^»*ttffi« 
*^<D*««fco^T*<DfM(x«i: £ fcfc«W!;*:#*ffl 

[oo5 9] (nmm) me (a) ~ ( g ) 12, 02*3 

/K50f^3K^«S*^rxS6prffiHr-*>5o ^ o flSJ ic £ *t 
IS, H6 (a) tc^-rj:5(c, *a««ISi_Ltc 

hlfe*JK4, 4* — hll5 
£;JF£j5£L.T , MO S (Metal-Oxide-Seroiconductor) — 
F E T (Field Effect Transistor ; m##jJ^M h 7 > 

T CD y — 2 , K>-( >-3tD^#f-^ix^*i^>^^ h 
^-^7a, ea^fcJjry^/^l^tf (16 

(b) #bsj 0 Ti&icte, t i v Tm&m^z. 

[0 0 6 0] #C^T% EfM£ It, T i /A 1 S i C 

u/TiltMlfcft, i^l^oco^^ h y yiiia 19 

fttiiSS iO 2 JB2 0Sr»S;L, ±ffi^¥ljtt6 
(H6 (c) #HR) . 

[0 0 6 1 ] iEiKUl t Lt, T i /A 1 S i C 

u/Tii»SLfcg, 7t h y VlSiCj; 9WtAE<D 

2UMU JiffiS:5pm<k-r5 (16 (d) #03) o 

[0062] s^r-, TMR^^^g^i^ trow 

(H6 (e ) #hs) 0 Sci^r-, ffi*i 1 4:* 5 Tift* £ 
LTAlCui, TMR^l 3 a £ LTN i F e/A 

10 x /CoiiMML, 7* b v yjimzXQffi 
^O^MlLfct, yyX^CVDfeia^S iO 
2JB2 2^J5j£LT±i$r¥^t5 (06 (f) # 

[0 0 6 3] #c^t\ f^^i^ffefct^ htft X 5 £ 
/^Ti/Al SiCu/Tiie^lf:f, ^^h 

yyigicj:DMo/^-y|:Mt, 7/Xvcv 

blZL»&mt LTCOS i NJ^2 3 SrflffifcU /^K« 

<7XDQX£^#oT^&£^£ (0 6 (g) #BB) 0 

[0 0 6 4 ] £iliiO^»!xSJc J: «9/^c^§r/i— ^T- 

TKtf 2 T 2 R«it<7)^^e y 

i8l:/Tto «(02T2Rfi|0^^ yt^ (08) 

#QXvfi£) r-£>£GDfc*tu b 7 fc^i-y^e y 
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ft. t;H^M3 6F 2 ^^^ *!)2 5%(Dffia»'> 

[ 0 0 6 5 ] (|gfl£7gte2) 0 9 13, «0|OI2OI 
Sr^flsIKH, ilOU 0 9 iz^-t* y iryu^^it 

rt)>^y */nam»«>* 1 <Dmmnm<om^ t mmz. 
vhy ^^la^u^n^o 

/<? [0 0 6 6 ] |9^#St5^, fT*f6jl£— MOt'/ h 
JRBLla, B L 1 b #gfi^£;h,, 

^yty^«^Ti^ 0 r <z>y ^ y ir/MS, us 

OI^II h 7 ^v>J* * T R £ Sa«tt#<D«flS*fR|* 

2m<n~*I&&l7i$sR 1 a , Rlbi, 2 fitD ^-f ^- — K 
D 1 a , Dlb^^^Se — ^J-(7) f y hlBLl a, B 

[0 0 6 7 ] m##J J£S h 7 ^TRIl V— h # 

V^y-T t-KDla, D 1 b 

ixrt^So KD 1 a , d 1 botfiwii, ^TSEtt 

k«r 1 a , r 1 bo-sictn^nsa^ixTi^c 

«HKJg*t*R 1 a <Offi*»tttr-x h^B L 1 a £ $ 

^txj&«:«r 1 b <Dfa«rt: h^B Lib tmm 
o^n 1 0 x~hz 0 

JO [ 0 0 6 8 ] llOlC/Ttt/^Stt, ku-t>- (P 
Sf) 3i:PN8^S4 0a, 4 0b«$il ( "T^S 

«:* WftlStt:*^) 13, u^u-^j/uMio 

a, 1 0 b iC^jh^ng^^iX, D-^^ISilOa, 
10b^KK^3^^h^7^6a, 6b^LT 

[ 0 0 6 9 ] 010 5 , (Nl) 

^^r, y-^ (ps> 2, (pi) 3*$j; 

<D&&&. 1 9 ic/t l ti;#aiS h 7 y v^^ ^ T R Id 

^S^-r^o Kl^^y3WPN»*ffl40a, 40bO# 

tlM^ilt^So :^PNS^SiS4 0a, 4 0bi\ 
^€JlB 9 Lfc^-f ^- KD 1 a , DlbCfil 

5^ [0 0 7 0 ] *S61t»lBo»aH4#^F»«ttlB«*^jc 
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la. D i b £t&«L£:;l£1;lJ; JEXTO J: 5**^ 

n C5raE»tt«R i a , Rib^ri) ic^sib]^^ 

[0071] illll ^^aibP#C0-t:/ur^C0[Hli9^^ 
**4r**M«c*i- 0 i9C/Tlfi^t- KD 1 a , 
D 1 **LTl^ftl^»-frWU 1 (C^: 

*fc»R 1 a osstffl^ h7^^TRfl)tyfi«:lJ: 

ois^^-s-tt, »rsE«a#R i b**n5«it3a«'sr3E» 

tt*R 1 a W^»6 (© sa^m^t I 1 ) o 

r 1 b o»«tttf*«r3EStt;«R 1 a <D^ft£ 

t> t>fi< fts J: 5^*«<D»#a*a^fTk>nfc»-frt*, 
^r*»«:«R i btti-^sEns (in v&frmm i 2) . h 

9\Z.7jkV1tmX-te, ^t-FDla, DlbiaoT 
n COS t>a£^@iffi I 1 , I 2*rSlJhLTt^o 
£\ ®^^f»j:, mi o^m^co^^tb-<T^ 
4#f/h* < ftSo 

[0 0 7 2 ] *|^16««C05Sfl£i4«:^»«i415«5!l^- 
fc, ttIi^coiH6 (a) - (g) (C/TlfcMlSCJ: 9 

[0 0 7 3 ] K±RWLfcJSl*5 < fcrrjS2 0*16?!?tt<0 

[0 0 7 4 ] 11211 M«ttffr*#*¥*fafc«ft3 
tlSTMRSlF-^tir', (a) \ZfeviX(Dm^<nm 

ftoifii#«r«i-««:H, (b) iiS*L/J^#^o«fto 

4 2^ftA,««*4r*L 
T*5D, 3£B£tt#R4 1 <Dm<£<Dfi)^Z, lWlSfrL£:»£ 

■e»««a*aEffci-s. Aflcwjcw:, hi 2 (a) tc^-r 
^pic, WM4i, 4 2 o«fb*rp]3ftss»rpi* 

TMR*^ttKtl4*#<ftD, 012 
(b) lc^-TJ;5tc, «!SftM4i, 4 2 0^{^ 
|pjj&*W#m<&»-fr{;LI4, TMR*^<DfiStfiil;*/h£ < * 
5 0 ft*s, Sfi«ttftjR4 2tt, seo^fpit^KYfcS 

«<t;**«itt, Kffirt*iftjc»ur*5p*rS]*wftori> 

[ 0 0 7 5 ] _hfEO£ TMR^^^frfCSS 
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^*/Hfe*«4 0 £ttB1£ttJB!4 l , 4 2^SM 
#*£U »ft feSSlcHftt S I i: L < * 5 r i: 
[0 0 7 6 ] TMR*-ft*«tS88tt#»a«, 

f^^^tn^i, (b) tt«tt/ho»-fr©«fbtf>isj# 

JR5 0*Gd^Tbfc^j&»fefc5»«tt«Bl5 1, 5 2 
T»£^/£«aSSrWLT*5l3, 3Wtt#H5 1 ©WbOlPl 

H Hi 3 (a) ic^i-J; WttM5 1, 5 

2 0«ft*|S]3aSK*H6l #(7>»-& Mt, TMR3R^-<Z>ffiStffi 
li;*:#<ft»?, 11 13 (b) 
20 g51, 5 2^1tof6]i^^(7)^|c^, TMR^ 
^O««:«[tt/hS<ft<5 0 ft*5, 3iK1£tt0t5 2tt. flf 

[ 0 0 7 7 ] »JiLfc**lS^tt<D3i«ttflc3p»«ttlB 

*#fc«ix5««o««tt3&«afti5*uSr ^ #ft < ft 

S*J1 ^l^oSSl:^^ 

[ 0 0 7 8 ] ^bic, ^^eyt;H:Mt5i:#»l 

40 by y^^Oft^/WCS i G e Lfc t> , 

SS^f^M^SO I (Silicon On Insulator) &ftf£riS 

MOS*S1hI^O< ^3AtP^^r% 3^7Lm^J[Hl^^ 

Mt^:^^5o ^osoigic^mi mo s 
h ? >> * <om&it<K>mf t ft z> mmt sssitis 

5(7 [ 0 0 7 9 ] * jMS»«03fi«tt#^i»«ttl5tt*^S: 
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y -rjx, =n >- tf =l - ? ft Z SSH* 31 £H§ iz. *5 
^T, ^;^^:Jl»rLr t>«S^*^ixS-^^ft^, ^ 
fe*S*ll»tt«iB*S*>U ft*JB*«= 

ft*(OSRAM (Static Random Access Memor 

y) ^tiia^^^7^^t5^i'Lr, 
ja^mi^^r y^ , ttas^ i ^sft< fttj, hco^j 

RI77 r^^^y OftfcOM, JMfli*a*fc»#**. 

^Tfigft*^«^1B«* J ? l ^^5^^'e, «#^;iifs« 

[0 0 8 0 ] £XT. **W^31«tt#^FIWBttlB«*^ 

[0081] (1) y^eyf 7^:16 (a) ~ (g) 

fftNL/to ^O^^yf ^^EEPROM (Electric 
al Erasable and Programmable ROM) 3L^C0|g®j[Hl^^: 

Wjob7t_bT% y-K7i/-A <*-ft#!*iS4:«Fo& 

-K«J&»fcft5. ) (cMLTir^^^/^^-^iC 
itAbfco ^o£5lcLTf1^£nfc;*^y^{l 4 

[0 0 8 2 ] ^-^ry^_hlc, ±|BOiiattt*3F 

i^^iHi^^f it, m^ii^^yfy^* 

[0 0 8 3] ( 2 ) fttt£flHBtt9KC : ^Jg^MfSfg 

^FJMSttBf** ^F-J: f? ft£^S3§tt;* ^ y fc^a ^ a 
ftJW*^ y £ irf x., «I»!H]»36S-t<0^ , ci^r7A**ft 

[0 0 8 4] Ii4 lessor, 
ot. ^c^^^^y 6 oi:»jwjtir^5^o 

^7A(^or»^t5*J»»6U. #«lHli8S (SB 

M^^O-mi, I SDNft^f) *7ttt«l«lHUS 

Sr^ Lfc««oas«3&«-5riBftaft« 6 2 1. m&f^ 



(10) 4#M 2002-170374 

18 

6 111 *»je*«:E«a56 4 — fB«$-frS r. £t>T-# 
5o rtDte, »J»»6 lli, AA^6 5d>^(7)A*(^ 

C^J:5ft«W^6 lie****, *J»U:J: !K £E^o 

So 

[oo8 5] £i±<n£?\z. *mmwaMAm&m&* 

[0 0 8 6 ] ft*5, ***fi**toa»*-C«:, 
[0 0 8 7 ] 

K^iBft^FiWitta*^ ^ y ^ 
[0088] 1 t 2R^it^y^ey-iryur-^5fr 

$ft^JW8tt*ft^* y S:«ftt5ri:^T^ 5o 

[Hi] *»w^>*i o3s*«?iBoi*attit^jp»ttiB 
[a 2] Hi^-raiaan4»5F*5H4iB«*^(o^^y 

[13] Hl^*i-5t«ttff^Fl»»ttIBt»*-T-«>^*y 
[14] H l^+Ji*ttflc^»sstt|B«g|f^.<D^ i E-y 

[15] B4 M;^-r»#i&3M*#<a> ^y t/uoiib^lg 
o^SrwtHT, (a) W:»#a*BE«^«**BfS 
40 <z>rS]#lc«E Lfcl* W«lkOttlSS:/Tt*aH . (b> tt 

^-r«5tB, (c) « (b) *>#«<Drast«ffi#&jba> 

[§6] (a) — <g) HU I2^j:(;i3l:^t?ll 
[17] M6 (a) ~ (g) cDffjKXSfciJ; flflsjRSix 

5(? /ucoiBa&^-ra^HT-fc*. 
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[■9] Kama* 2 <o&itmto<DW*&ttmiti&te 

[BIO] i 9 (OTt^ ^ li 

[0ii] K*fflU#^*^IHoigi9a^«***i-* 

[Hi 2] M«tt#JBl3&**5P*|o!^*{t:*n6TMR5|? 
-T-^-THT-, (a) ttlft«:*^*-&0«-fliO|6j#Sr^ 

-*-**b, (b) tt««:/hco»^o«fborti#sr^-r* 

[Hi 3] WM^M^Ctt^STMRf 
f^/Ttit% (a) W:««:*oii-fr<o«fls<Djfii*4r* 
-rm^HL (b) ttlStt/hoii'&oKfbOlp)**:^* 

[Hi 4] *«K^34l«ttf*^F»5lttlStt5R^S:ffi^ 

[Hi 5] «oitt»g^^y co^^y -t/u^tRift* 
j£ Ztf-T eu H x h 5 o 

[H 1 6 ] «£*<Z> 2 T 2 R^itoy ^ y t/^fti&M 
£^-T[13S§HT-£>£ e> 

i ^ttffXtE 
2 

3 F>^fV 

4 y-h*6»BI 

5 y-hiS 

6, 6a, 6b F>-fy^y^^ h^7^ 

7 V— ^ = h??? 
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8 ^i&i 

9 »#5&^Ej» 

10, 10a, 10b n — #^I£i» 

11,12 ^ 

13,14 «r3E«St* 

15,16 hi 

2 0,2 1,2 2 Si 0 2 B 

2 3 Si NJ^ 

3 0, 3 1, 2 0 0 ^^y-t?/u 
10 40a, 40b P Ng^ 

4 0,5 0 h ^^/l^*6*IR 

41, 42, 51, 52 3fi«14#jR 

60 yo^7^M^^y 

6 1 

6 2 iift 95 
6 3 ^^k^> 
6 4 E«*5 
6 5 A^SIS 

BLla, BLlb, B L 2 a , BL 2 b, B L 3 a , 
^ B L 3 b If $/ h $1 

WL 1 -WL 3 V— VWk 

L 1 ~L 3 ^£i£^i 

T11-T33 h7>^^ 

Rlla, Rllb, R12a, R12b, Rl3a, 

Rl3b, R21a, R21b, R22a, R22b, 

R23a, R23b, R3la, R3lb, R32a, 

R32b, R33a, R33b "TSEffitt* («««St 



[Hi] 



[12] 



BLla jh 
BL1b - 




13 *r&te*t3& 



15 fcTvH* 
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